Electron microscopic studies of human skin have provided knowledge of the epidermal ultrastrueture (1-5). The fine structure of microorganisms is also becoming better understood with the increased use of the electron microscope by mierobiologists (6, 7). The widespread use of Ryter and Kellenberger's (R-K) (8) method for the fixation of bacteria has been largely responsible for this progress in microbiology.
are concerned with the electron microscopic appearance of bacteria growing in the skin (9) (10) (11) . The present report relates the results obtained following the application in our laboratory of the R-K technic for the observation of bacteria present on the skin surface.
The dermatological use of such a method arose from the need to overcome difficulties in obtaining a satisfactory bacterial fixation from human skin when using the conventional methods for mammalian tissues.
MATERIAL AND METHODS
Skin specimens from the crural region of five erythrasma patients, from the interdigital spaces between the toes of one patient witb intertrigo, and from the anterior right forearm of two normal individuals were used in this study. Those specimens were known to contain bacteria becaose positive bacterial cultores were obtained either by swabbing or scraping the same areas that were removed for biopsy.
Following injection of 2 cc of 2 per cent xylocaine into the subcutis, to avoid distortion of the epidermis, 2 nim punch biopsy specimens were removed. The pre-fixation step as suggested in the original method for bacterial cultures was eliminated. However, the main steps of the technic were carefully followed. These are: 1) fixation in a 1 per cent 0,04 solution in veronal buffer (pH 6) for 16 hours, at room temperature; 2) addition of Ca and tryptone to the fixative; 3) washing in the veronal buffer following the fixation period and subsequent treatment with 0.5 per cent uranyl acetate; 4) dehydration in acetone. Because we were dealing with cubes of skin, the pre-embedding in soft agar was not necessary. Final emhedding was done using a mixture of Epon and Araldite.
A Porter-Blum ultramicrotome equipped with a diamond knife was used to obtain ultrathin sections by cutting the skin perpendicularly to the surface. An RCA EMU3F electron microscope with an accelerating voltage of 50 kv was used to observe and photograph the material.
In every case one biopsy specimen, or part of it, was fixed in formalin and embedded in paraffin.
Four-micron sections from these blocks were stained with hematoxylin and eosin and with the MacCallum-Goodpasture stain for bacteria in tissue (12) . These sections were used for observations at the light microscope level. to the plasma membrane were observed in the peripheral cytoplasm of many bacteria (Fig. 2,  3 ). These organdIes were tbought to represent the so-called mesosomes (16) or ehondrioides (8) , the equivalents of mitoehondria in bacteria (17, 18) . The cytoplasm or most of the bneteria was also adequately fixed. As observed in cultures (8) there were dark granules, 100-150 A in diameter, probably representing ribonucleoprotein particles. The lighter zones surrounding them described by others (8) also were seen. Cytoplasmic inclusions, such as those believed to be lipids (19, 20) and represented by round areas of low electron density, were only occasionally seen. The nucleo plasm was observed in many favorable sections (Figs. 
FIG. 2.
This bacterium was observed on the skin surface in a specimen frGm a patieat with intertrigo. The cell wall (CW) is well preserved. The plasma membrane is not well defined. A few round areas of low density barely visible in the periphery of the cytoplasm seem to represent mesosomes (M) (X 149,800).
1, 4)
. A fine and homogeneous structure of the type described by Ryter and Kellenherger was detected (Fig. 4) .
Different features of cell division could be studied in bacteria growing on the skin surface.
In Fig. 4 the nuclear division preceded an inward growth of the cell wall across the cytoplasm.
The epidermis itself showed signs of overfixation. This effect was less pronounced in the horny layer with cells, normally devoid of numerous cytoplasmic organelles. In the malpighian layer many organelles had a washedout appearance although they were still recog- signs of overfixation, most of the bacteria present on the skin surface were beautifully preserved.
Our knowledge of bacterial infections of the skin at the submicroscopic level is still very poor. It seems likely that the fixation method described by Ryter and Kellenberger will enable a better understanding of problems relating to cutaneous infections.
An attempt is being made in our laboratory to trace the different stages of horny layer penetration by diphtheroids in erythrasma. We have been able to confirm already the early visualization by Sarkany, Taplin and Blank (9), of bacteria between the layers of the stratum eorneum and within the keratinized cells.
No attempt was made to identify the organisms seen on the skin, on the basis of their electron microscopic appearance. In the crythrasma patients, however, because of the clinical diagnosis confirmed by cultures, many of the bacteria were considered to be C.
minutissimum (22, 23) .
SUMMARY
Skin specimens containing bacteria were fixed using the Ryter-Kellenberger method. Electron microscopic observation of this material revealed that bacteria present on the skin surface were well preserved. The different features of the fine bacterial structure could be clearly observed.
Fio. 4. The skin surface in a case of erythrasma seen at higher magnification than in Fig. 1 . Several features of cell division are shown. A new septum is forming across the cytoplasm. The nucleoplasm (N) is already divided in two portions. Ribosomes-like particles are also seen (R) (>< 62,100).
97
PM
